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DESCRIPTION: Acyclovir is an
antiviral drug. Acyclovir capsules
and tablets are formulated for
oral administration.

Each 200 mg capsule contains
200 mg of acyclovir and the in-
active ingredients colloidal sili-
con dioxide, gelatin, magnesium
stearale, pharmaceutical glaze,
pregelatinized starch, propylene
glycol, sodium lauryl sulfate,
synihetic black iron oxide, titani-
um dioxide, FO&C Blue #1,
FD&C Red #3, D&C Yeliow #10
Aluminum Lake, FD&C Blye #1
Aluminum Lake, FO&C Blue #2
Aluminum Lake, and FD&C Red
#40 Aluminum Lake.

Each 800 mg fablet contains
800 mg of acyclgvir and the in-
active ingredients croscarmetiose
sodium, magnesium stearate,
microcsystalline cellulose, povi-
done, and sodium lauryl sulfate.

Each 400 mg tablet contains
400 mg of acyclovir and the in-
active ingredients croscarmeliose
sodium, magnesium stearate,
microcrystaltine cellulose, povi-
done, and sodium lauryt suifate.

The chemical name of acy-
clovir is 2-amino-1,9-dihydro-9-
[{2-hydroxyethoxy)methyt]-6H-
purin-6-one; it has the following

structural formuta: .
o
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Acyclovir is a white to off-
white, crystailine powder with a
molecular formula CgHy4NsO3
and a molecular weight of 225.
The maximum solubility in water
al 37°C is 2.5 mg/mb. The pka's
of acyclovir are 2.27 and 9.25.



VIROLOGY: Meckanisa of A
viral Action: Acyclovir is g Syn-
thetic purine Aucleoside ana-

ue with in vitro ang invivoin-
hibitory activity against herpes
Simplex viryg types 1 (HSV-1), 2
(HSV«Z), and varicefta-zoster
virus (V2v). 1 cell culture, acy-
chovir's highest antivira) activity
is against HSV-1, tollowed in de-
Creasing order of potency 3-
gainst HSV-2 ang V2v.

its affinity for the &nzyme thymi-
dine kinase (TK) encoded by
HSV ang vzy. This viral enzyme
converts acyclovir into acycloyir
monophosphate, 5 nucleolide _
analogue. The Monophosphate
is further Converted intp dighos-
phate by celiyfar Quanylate kig.
ase and intg Iriphosphate by a
number of celiyfar enzymes. /p
vitro, acycloyir triphosphate
$tops replication o virat
DNA. This is accomplished in
three - 1) competitive inhi-
bition mm DNA Polymerase,
2} i ion into and termj-
nation of the growing viraj DNA
chain, and 3) inactivaty the
viral DNA polymerase. The
greater antivira activity of acy-

is due to its more efficient
Phosphorylation by the viral TK.
Antiviral Activities: The Quanti-
tative relationship between the
in vitrg Susceptibifity of herpes
viruses 1o antivirajs the clin-
ical respanse tg “has aot
been establisheq in humans, ang
virus sensitivity testing
been Standardizeq. Sensiliw‘ty
testing results, expresseq as the
concentration gf drug requireq
1o inhibit by 509, the growth of
virus in cef) Culture (ICsq), vary
Qreatly depending upon a num-
ber of factors. Using Plague-
reduction a5Says, the ICsy
against herpes s Virus iso-
lates Tanges from 0.9 to
135 mcg/mL for HSV-1 ang
from 0.01 1o 9.9 mcg/mL for
HSV-2 The i, for acyclovir
against most ory straing
and clinicaf isolates g1 vzv
fanges  frgm 012 14
10.8 meg/mi. Acycioyir also
demonstrates activity against the
ka vaceing strain of V2V with 3
mean ICg, of 1.35 meg/mt.
Drug Resistance: Resistance of
V2V 10 antiviral ide ana-
logues can result from qualita-
tive or Quantitative changes in
the viral TK or ONA .
Clinical isofates of VZV with
reduced susceplinility to acy-
clovir have been e from
patients with AIDS. In these
cases, TK-deficient Mutants of
been rec

N F
Resistance of Hsy 1 angviral
nucleoside analogues occyry

the same Mechanisms as ragig.
lance 1o V2V, white most of the
acyclovir-resistant Mutants iso-

ed thus far from immy

Promised patients fhave been
found to pe TK-deficient my-

have also been isolated. TK-neg-
ative mutants May cause severg
disease in immunocomnro-
miseq patients. The Possibility
of viral resistance to acyclovir
should be considered in patients
Who show pogr clinical re-
Sponse during therapy.



LLINICAL PHARMACOLOGY:
Pharmacokinetics: The pharma-
cokinetics of acyciovir after oral
administration have been evaly-
ated in healthy voluneers and in
immunocompromised patients
with herpes simplex or variceita-
20ster virus infection, Acyclovir
pharmacokinetic parameters are
Summarized in Table 1.
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In one multipte-dose, cross-
aver study in healthy subjects
(n=23), it was shown that in-
Creases in plasma acyciovir con-
centrations were less than dose
Proportional with increasing
dose, as shown in Table 2. The
decrease in bioavailability is a
function of the dose and not the
dasage form.
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There was no effect of tood
on the absorption of acyclovir
(n=6); therefore, acyclovir cap-
Sules and tablets may be admin-
Istered with or without food.

The only known urinary me-
tabolite s 9-[(carboxymeth-
oxy)methyl} guanine.

Special Populations: Adults
with impaired Renaf Function:
The hall-life and total body
clearance of acyclovir are de-
pendent an renal function, A
dosage adjustment is recom-
mended for patients with re-
duced renal function {see DOS-
AGE AND ADMINISTRATION).
Padiatrics: n general, the phar-
macokinetics of acyclovir in pe-
diatric patients is simifar to that
of aduits. Mean halt-jife after
oral doses of 300 mg/m2 ang
600 mg/m? in pediatric patients
ages 7 months to 7 years was
2.6 hours {range 1.59 t0 374
hours).

Drug Interactions: Co-adminis-
tration of probenecid with intra-
venaus acyclovir has been
shown to increase acyclovir
half-lite and Systemic exposure.
Urinary excretion and renal
clearance were carrespondingly
feduced.

Clinical Trials: tnitig Genital
Harpes: Double-biing, placebo-
controlled studies have demon-
strated that orally administered
acyclovir significantly reduceq
the duration of acute infection
and duration of lesion healing.
The duration of pain and new
lesion formatron was decreased
in some patient groups



Recurrent Genital Herpes:
Double-blind, placebo-controlled
studies in patients with frequent
recurrences (Six of more epi-
sodes per year} have shown that
oraily administered acyctovir
given daily for 4 months to 10
years prevented or reduced the
frequency and’or severity of re-
currences in greater that 95% of
patients.

In a study of patients who
received acyclovir 400 mg twice
daily for 3 years, 45%, 52%, and
§3% of patients remained free of
recurrences in the first, second,
and third years, respectively.
Serial analyses of the 3-month
recurrence rates for the patients
showed that 71% to 87% were
recurrence-free in each quarter.
Marpes Zoster Infections: in a
double-blind, placebo-controlled
study of immunocompetent pa-
fients with localized cutaneous
zoster infection, acyclovir
(800 mg five times daily for 10
days) shortened the times to
lesion scabbing, healing, and
complete cessation of pain, and ==~
reduced the duration of viral =
shedding and the duration of
new lesion formation.

In a similar double-blind,
placebo-controtled study, acy-
clovir (800 myg five times daily
for 7 days) shortened the times
to complete lesion scabbing.
healing, and cessation of pain,
reduced the duration of new
lesion formation, and reduced
the prevalence of locatized
zoster-assaciated neurologic
symptoms {paresthesia, dyses-
thesia, or hyperesthesia).

Treatment was begun within
72 hours of rash onset and was
most effective if started within
the first 48 hours

Aduits greater tham 50 years
of age showed greater benefit
Chickenpox: Three §ndomized,
double-blind, placebo-controlled
trials were conducted in 993 pe-
diatric patients ages 2 to 18
years with chickenpox. All pa-
tients were treated within 24
hours atter the onset of rash. In
two trials, acyclovir was admin-
istered at 20 mg/kg four times
daily (up to 3.200 mg per day)
for 5 days. In the third trial,
doses of 10, 15, or 20 mg/kg
were administered four times
daity for 5 to 7 days. Treatment
with acyclovir shortened the
time to 50% healing, reduced
the maximum number of le-
sions, reduced the median num-
ber of vesicles, decreased the
median number of residual le-
sions on day 28, and decreased
the proportion of patients with
fever, anorexia, and lethargy by
day 2. Treatment with acyclovir
did not affect varicetia-zoster
virus-specific humoral or cellular
immune responses at 1 month
or 1 year following treatment.
INDICATIONS AND USAGE: Her-
pes Zoster Infections: Acyclovir
is indicated for the acute treat-
ment of herpes zoster (shingles).
Genital Herpas: Acyclovir is in-
dicated for the treatment of initial
episodes and the ranagement
of recurrent episgdes of genital
herpes. )
Chickenpox: Acyclovir is indicat-
ed (or the treatment of chicken-
pox (varicella).



CONTRAINDICATIONS: Acyclo-
vir is contraindicated for patients
who deveiop Nhypersensitivity or
intolerance to the components of
the formulations

WARNINGS: Acyclovir capsules
and lablets are intended for oral
ingestion only.

PRECAUTIONS: Dosage adjust-
ment is recommended when ad-
ministering acyclovir to patients
with renal impairment (see DOS-
AGE AND ADMINISTRATION)
Caution should aiso be exer-
cised when administering acy-
clovir to patients receiving po-
tentially nephrotoxic agents
since this may increase the risk
of renal dystunction and/or the
risk of reversible central nervous
System symptoms such as
those that have been reported in
patients treated with intravenous
acyclovir,

intormation for Patients: Pa-
tients are instructed to consuit
with their physician if they expe-
fience severe or troublesome
adverse reactions, they become
pregnant or intend to become
pregnant, they intend to breast-
feed while taking orally adminis-
feted acyclovir, or they have any
other questions.

Herpes 2oster: There are no
data on ‘treatment initiated more
than 72 hours after onset of the
Zoster rash. Patients should be
advised 1o initiate treatment as
S00n as possible after a diagno-
sis of herpes zoster.

Genital Herpss Infections: Pa-
tients should be informed that
acyclovir is ot a cure for genital
herpes. There are no data evalu-
aling whether acyclovir will pre-
vent transmission of infection to
others. Because genital herpes
is a sexually transmitted dis-
ease, palients should avoid con-
tact with lesions or intercourse
when lesions and/or symptoms
are present to avoid infecting
partners. Genital herpes can alsp
be transmitted in the absence of
symptoms through asympto-
matic viral shedding. I medical
management of a genital herpes
recurrence is indicated, patients
should be advised to initiate
therapy at the first Sign or symp-
tom of an episode

Chickenpox: Chickenpox in oth-
erwise healthy children is usual-
ly a sell-limited disease of mild
to moderate severily. Adoles-
cents and adults tend to have
more severe disease. Treatment
was initiated within 24 hoyrs of
the typical chickenpox rash in
the controlled studies, and there
is no information regarding the
effects of treatment begun later
in the disease course

Deug Imeractions: See CLINI-
CAL PHARMACOLOGY: Pharma-
cokinetics.



Clrcinuuenesis, Mulayenesis.
Impairment o Fertility: The data
Presented below include ref-
érences 1o pea steady-state
Plasma acyclovir concentrations
observed in humans treateq with
800 mg given orally six times 3
day (dosing aDPropriate for ireat-
meat of herpes 20ster) or
200 mg given orally six times 3
daz_(dosmq appropriate for treat-
ment of genita herpes). Plasma
drug concentrations in animai
studies are expressed as myit;-
ples of human EXposure to acy-
clovir at the higher ang lower
dosing schedylpg (see CLINICAL
PHARMACOLOGY- Pharmaco-
kinetics).

Acyclovic was tested in life-
time bioassays in rats and mice
at single daily doses pf up to
450 mg/kg administered by Qav-
age. There was no statistically
significant ditference in the inci-
dence of tumors between treap.
ed and contig| animals, nor gig
acyclovir shorien the latency of
tumors. Maximum plasma con-
Centrations were fhree to six
times human levels in the
mouse bioassay ang one to two
limes human levels in the rat
bioassay.

Acyclovir wag tested in 16
genetic toxicity assays. No evj-
dence of mutagenicity was ob-
served in four microbial as5ays.
Acyclovir demonstrateq muta-
genic activity in WO i1 vitrg cylo-
genelic assays {one mouse tym-
phoma celj fine and human ym-
Phocytes). No mutagenic activity
Was observed in fiye 1 vitro
Cytogenelic assays (three Chj.
nese hamster ovary cell lines ang
wo mouse lymphoma cen lines)

A positive resyt was demon-
strated in one of W0 in vitro cel)
transformation assays, and mor-
pholugica"y transformed cells
Ooblained in this 3Ssay formed
tumors when inoculated into im-
munusuppressed, Syngeneic,
weanling mice. Ng mutagenic
activity was demonstrated in an-
other, possibly fgss sensitive, in
vitro cell transformation assay.

Acyclovir was clastogenic in
Chinese hamsters af 380 to 760
times human dose levels. In
1ats, acyclovir Produced a non-
significant increa in chromo-
somal damage aWg2 lo 125
times human levels. No activity
was observed in dominant
lethal study in mice at 36 to 73
times human levels.

Acyclovir did not impair fertili-
ty or feproduction in Mice
{450 mg/kg/day, p.0.} or in rals
{25 mg/kg/day, s c.). In the
mouse study, plasma levets were
910 18 times human levels, while
in the rai Study, they were 8 to 15
times human levels. At higher
doses (50 my/kg/day, s.c )Yin
fats and rabbits {110 22and 15
to 31 times human levels, re-
Spectively) implantation efficacy,
but not litter size, was decreased.
1n a rat peri- and post-natal study
150 mgAqy/day, s.c., there was 3
statistically fgnificant decrease
in grous mean numbers of cor-
pora lulga total implantation
sites, and live fetuses,

" No testicuar abnormalities
were seen in dogs given
50 mo/kg/day, iv. for 1 month
{2110 41 times human levels) or
in dogs piven 60 mo/kg/day
orally for 1 year (Six to 12 times
human tevels). Testicular atro-
phy and aspermatogenesis were
observed in rats ang dogs at
higher dose fevels,

Pregrancy: Teratoganic gi-
fects: Pregnancy Category 8
Acyclovir was not teratogenic in
the mouse (450 my/kg/day,
P.0.). rabbit (50 mokg/day, s.c.
and iv.), or rat (50 mg/kg/day,
S.c.). These exposures resulted
in plasma levels g and 18, 16
and 106, and 11 and 22 times,
respectively, human levels, Ina
non-standard test, rats were
given three s.c. doses of
100 mg/xg acyciovir on gesta.
tion day 10, resulting in plasma
levels 63 and 125 fimes human
levels. In this test, there were
fetal abnormalities, such as head
and tail anomalies, ang maternal
toxicity.



There are no adequate and
well-controlled studies in preg-
nant women. A prospective epi-
dermiological registry of acyclovir
use during pregnancy has been
ongoing since 1984. As of June
1996, outcomes of live births
have been documented in 494
women exposed to systemic
acyclovir during the first tri-
mester of pregnancy. The occur-
rence rate of birth defects ap-
proximates that found in the
general population. However, the
small size of the registry is insut-
ficient to evaluate the risk for
less common defects or to per-
mit reliabie and definitive conclu-
sions regarding the safety of
acyclovir in pregnant wornen and
their developing fetuses. Acyc-
lovir should be used during
pregnancy only if the potentia!
benefit justifies the potential risk
ta the fetus.

Nursing Mothers: Acyclovir con-
centrations have been docu-
mented in breast milk in two
women following oral adminis-
tration of acyclovir and ranged
from 0.6 to 4.1 times corre-
sponding plasma levels. These
concentrations would potentially
expose the nursing infant to a
dose of acyclovir vp to
0.3 mg/kg/day. Acyclovir should
be administered to a nursing
woman with caution and only
when indicated.

Geriatric Use: Clinical studies of
acyclovir did not include suffi-
cient numbers of patients aged
65 and over to determine wheth-
er they respond differently than
younger patients. Other reported
clitical experience has not identi-
fied differences in responses
between eiderty and younger pa-
tients. In general, dose selection
for an elderly patient should be
cautious, usually starting at the
low end of the dosing range, re-
flecting the greater frequency of
decreased renal function, and of
concomitant disease or other
drug therapy

Pediatric Use: Safety and effec-
tiveness in pediatric patients
less than 2 years of age have not
been adequately studied.
ADVERSE REACTIONS: Herpes
Simplex: Short-Term Admini-
stration: The most frequent ad-
verse events reported during
clinical trials of treatment of
genital herpes with acyciovir
200 mg administered orally five
times daily every 4 hours for 10
days were nausea and/or vomit-
ing in 8 of 298 patient treat-
ments (2.7%). Nausea and/or
vomiting occurred in 2 of 287
{0.7%) patients who received
placebo.

Long-Term Administration: The
mosi frequent adverse events
reported in a clinical trial for the
prevention of recurrences with
continuous administration of
400 mg (two 200 mg capsules)
two times daily for 1 year in 586
patients treated with acyclovir
were nausea {4.8%) and diar-
rhea (2.4%). The 589 control
patients receiving intermitient
trealment of recurrences with
acyclovir for 1 year reported
diarrhea (2.7%), nausea {2.4%),
and headache (2.2%).

Herpes Zoster: The most fre-
quent adverse event reported
during three clinical trials of
treatment of herpes zoster (shin-
gles) with 800 mg of oral acy-
clovir five times daily for 7 to 10
days in 323 patients was malaise
(11.5%). The 323 placebo recipi-
ents reported malaise (11.1%).
Chickenpox: The most frequent
adverse event reported during
three clinical trials of treatment
of chickenpox with oral acyclovir
at doses of 10 1o 20 mg/kg four
times daily for 5 1o 7 days or
800 mg four times daily for 5
days in 495 patients was diar-
rhea (3.2%). The 498 patients
receiving placebo reported diar-
rhea {2.2%)



Observed Ouring Clinical Prac-
tice: Based on clinical practice
experience in patients treated
with oral acyclovir in the US.,
spontaneously reported adverse
events are uncommon. Data are
insufficient to support an esti-
mate of their incidence or to es-
tablish causation. These events
may also occur as part of the un-
dertying disease process. Volun-
tary reports of adverse events
which have been received since
market introduction include:
General: tever, headache, pain,
peripheral edema, and rarely,
anaphylaxis

Nervous: confusion, dizziness,
hallucinations, paresthesia, sei-
Zure, somnoience (These symp-
foms may be marked, particular-
ly in older aduits.)

Digestive: diarrhea, elevated
tiver function tests, gastrointesti-
nal distress, nausea

Hemic and Lymphatic: leukope-
nia, lymphadenopathy
Musculoskeletal: myalgia

Skin: alopecia, pruritus, rash,
urticaria

Special Senses: visual abnor-
malities

Urogenital: elevated creatinine
OVERDOSAGE: Patients have
ingested intentional overdoses

of up to 100 capsules (20 g) of ’

acyclovir, with no unexpected
adverse effects. Precipitation of
acyclovir in renal tubules may
occur when the solubility
(2.5 mg/mL) is exceeded in the
intratubular fivid. In the event of
acute renal failure and anuria,
the patient may benefit from
hemodialysis until renal function
is restored (see DOSAGE AND
ADMINISTRATION). -
DOSAGE AND ADMINISTRA-
TION: Acute Treatment of Her-
pes Zoster: 800 mQ every 4
hours orally, five times daily for
7 to 10 days.

Genilal Herpes: Trealment of
Initial Genital Herpes: 200 mg
every 4 hours, five times daily
for 10 days.

Chronic Suppressive Therapy
for Recurrent Dissase: 400 mg
two times daity for up to 12
months, followed by re-evalua-
tion. Afternative regimens have
included doses ranging from
200 mg three times daily to
200 mg five times daily.

The trequency and severity of
episodes of untreated genital
herpes may change over time.
Afler 1 year of therapy, the fre-
quency and severity of the
patient’s genital herpes infection
should be re-evaluated to assess
the need for continuation of ®
therapy with acyctovir.
Intermittent Therapy: 200 mg
every 4 hours, five times daily
for 5 days. Therapy should be
initiated at the earliest sign or
symptom (predrome) of recur-
rence.

Treatment of Chickenpox: Chil-
dren (2 years of age and
older): 20 mg/kg per dose orally
four times daily (80 mg/kg/day)
for 5 days. Chiidren over 40 kg
should receive the adutt dose for
chickenpox.

Adults and Children over 40 kg:
800 mg four times daily for 5
days.

Intravenous acyclovir is indi-
cated for the treatment of vari-
cella-zoster infections in immun-
ocompromised patients.

When therapy is indicaled, it
should be initiated at the earliest
sign or symptom of chickenpox.
There is no information about
the efficacy of therapy initiated
more than 24 hours after onset
of signs and symptoms.



Patients with Acute or Ghronic
Reaal Impairment: In patients
with renal impairment, the dose
af acyclovir capsules and tablets
should be modified as shown in
Tabde 3:
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Hemodialysis: For patiepts who

require hemodialysis, the gean
plasma haif-fite of acyclovit dur-
ing hemodialysis i® approxi-
mately § hours. This resifts in a
60% decrease in plasma con-
centrations following a 6-hour
dialysis period. Therefore. the
patient's dosing schedule should
be adjusted so that an additional
dose is administered after each
dialysis.

Peritoneal Dialysis: No supple-
mental dose appears to be nec-
€ssary after adjustment of the
dosing interval.
Bigequivalence of Dosage
Forms: Acyclovir suspension
was shown o be bioequivalent
1o acyclovir capsules {n=20) and
one acyclovir 800 my tablet was
shown to be*bioequivaleni to
four 200 mg gapsules (n=24),
HOW suPPRep: Acyclovir is
available as a 200 mg capsule
and as a 400 mg and 800 mg
tablet.

The 200 mg capsule is a lav-
ender opaque capsule imprinted
with MYLAN over 2200 in biack
ink on the body and cap They
are available as follows:

NOC 0378-2200-01
botties of 100 capsules
NOC 0378-2200-05
bottles of 500 capsules

The 400 mg tablet is a white,
found, biconvex, unscored tablet
debossed with M over 253 on
0ne side of the tablet and blank
on the other side. They are avail-
able as foliows:

NDC 0378-0253-01
bottles of 100 tablets
NDC 0378-0253-05
bottles of 500 tabets
The 800 mg tabiet is a white,
oval, biconvex, unscored tabtet
dedossed with MYLAN on one
side of the tablet and 302 on the
other side. They are available as
follows:
NDC 0378-0302-01
bottles of 100 tablets
NOC 0378-0302-05
bottles of 500 tablets
STORE BETWEEN -
15° AND 25°C 459° AN 77- )
AND PROTECT FROM MOIsS-
TURE. -

Dispense in 3 tight, fight-resis-
tant container as defined in the
USP using a child-resistant clo-
sure.

'
.

MYLANe

Mylan Pharmaceuticals fnc.
Morgantown, wy 26505
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